"U JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2001237372 A 
(43) Date of publication of application: 31.08.01 



H01L 27/04 
H01L 21/822 



(21) Application number: 2000042893 


(71) Applicant: 


HITACHI LTD 


(22) Date of filing: 21.02.00 


(72) Inventor: 


TAKIGAWA KUMIKO 






TANAKA SATOSHI 






KASAHARA MASUMI 



(54) SEMICONDUCTOR INTEGRATED CIRCUIT 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To protect a plurality of 
inner circuits(IC) for processing signals covering 
from high frequency bands to low frequency bands 
from electrostatic breakdown due to 
positive/negative electrostatic charges. 

SOLUTION: In internal circuits operating at high 
frequency bands, a multi- stage connection 
protective circuit is incorporated, having a 
plurality of transistors connected as diodes which 
have low parasitic capacitances and never 
malfunction if an input signal over the power source 
voltage is applied. In internal circuits operating 
at low frequency bands, a protective circuit having 
a transistor connected as a diode is incorporated. 
The protective circuits takes each a two-line 
protective circuit constitution wherein currents for 
protecting the internal circuits flow in mutually 
opposite directions against positive and negative 



electrostatic charges. 
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*U JJB#lWlllllte*ft«i«»3fi*««J«f 
Six. »«WW»il^fcJJElKB«^4,±K(i#«(=rt 

m 2 offiamss t . ±i zmm®m±im*m t ±is 

oT*a*Wl*SS4 0&a@8§J: £ t * #«E 

tt'& i NMcJHII!!IIHai. 

», ±ism3^a@8stx±iem4««aiiis8«±ie 

[mom jjaBioeaHgHr, iMm2<nmm 
s»Lfcawic4-5T v £ t mwit-rm^m 2 t 

CW*JS4 ] ±E»3««aill»ao f ±iESB4<0»l!l8| 

m$m5] ±&mimmmm/±mm2(om® 

(Mi*- 7 x 7.7 W ? y(c ± 6 if E^SEIM t . 

a. 

[w«jR6 ] mwii<»m®imv±.mi2mmm 

[M*«7 i jjEMniRa a *>«m 1 coftmmmm 
mmnrctt 0 . jsmmtw 0 *><nm 2 *>mm 
wm%.®m$> & z t zftmt 1 1 mm. 1 kubus^ 

[K*4(8 3 JJBiSEftiaHOlI^fcSfiSfl* t z 

bn±w& 3 w«a@8s&vjiia^4 o^ms&is r>r 

*- F t«*i*it:«?Jfca8MailLfc»j«'C* 0 . -LIE 

ani»iftv±SE»4<ofia!iaBtt— 3<o^ *-FT-fit 

Jfi3*lTV^ifc*«att*iII*«7t!Ett«0*W# 



«ttk "t* W*«9 £Bi«^ft*«[HlgSgfi. 
[»*JBl 1 3 ±iE¥Sf^«lel&ISM<i;3ilfBM^B 

ffl«^*m»EBga-r* 5 £ t £#ssk «it*a 

[000 13 

±-f6«aK»fcWB LT«SKrtMBKBW&. 
[0002] 

■*->!*. *<«fa?'j-nc 

y-M cti-aTia • xmnmtmf&zix&gm 

NEC, RF Micro Devic^fcO^ft^ft^-AtJ:*) 

Vol . 81. No . 10 (1999-10) , PP . 17~20fcK® SftT V > I . 

I CO»««W«aiiIttfcoV^tt. flitf. # 
■ffl-2302e&9&«tllS«8*VCH4. itoimtta, 

m^sssosi 1 1 mmmmt tz \mm t <r>mz 

swtEwawtKft^ cmo sniBfcwieLfcCMo s 
[0003 3 zzx\ aa*fW:ov^THt«^TRfl 

[0 004 3 Z\<?>7nv9fflX'\i. 7Vftll:fa7 

]s??2Z-ftLxmm-thmm%b. sfl^k^Lt 
[00053 CffiMi. ryfti, r A ri^^i?-2(c 
;w^7, »r^i|#SlfflUH@SS8, aiSS9 2r)iBKa5iJ* 

mixmztiz. ±mm9\i®*uj;^K-zrt 

[0006] iifi^li. 1 1 , TOHMIfWM 
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Hi 2, i*fIS*m3, AyK/U7^^14, & 
fimKtl«ISfl 5, *fftfjJg«ffl6. f^;t2 
fcft«LTV>4Ay HA-X7 * /P* 1 7 , T>-rt 1 £ 
Jf&E?J&MLT«j£$ix£„ ±iefSM*5 9l±H^L& 
Safe. aiH59ftZ£&» 
=85 1 U±VCOl8*»^-r4««®^tcJ:0J5ia» 

VCO 1 9*>£>co^«^=J: 9J5l*R25»*fTP . 
[00 07] T^ri- 1 ■CSftSWcfi^ <«») 10 

fcfi*. at, <-^fy]«*»feait*ifcffl-^Ji, aft 
atofrSff-pjRWBisftT r 1 1 o t 

1/OttfStl*. 

[0008] mm?)* o iz . mmmt titzmtfT < 

»«B!t«CSaiHlK2 0 (WT. «ai3»fciirt) X' 

z^mMioktt i c-c**"raawHWfwi«»8 , 1 

2. tMDSts9, £iB8l lt:tl fclOVfrfcfcl 0 0 
VKAJ4KJK*<C:J:«l9»gE««l»jl:r« Jt a 
BK2 0#Ktt<5>*U »Bffifc*0ot^*fclt*3*i 
6. 

[00 0 9]-*. lGHzjfi»«Wi|»#IC , C&6 
ffi3t1fii1Sts4 , iSft5^13, SMI 

fra«iii»i5, ^ai^iiiatsieii. 
watLTttiB-riidiM^Tiso. «mii»j±k 
vhtiz^^timztih. vmmmn-mt txm 

i&aktizKi. mi o\ize>m£%MZfifc&wm 

1 0 0 1 0 ] H 1 0 fcfcwt . 4 1 fttfitNTCfe*. 
44t«Trt*HII4 5A s X***V^i, rtfBE»4 5 

ioajasft.*. «aisis&4 Hi. y^-nm^ft 

£NMOSF5>i''X?4 2fcNMOSh5>'i'';*:?4 
MVtW»LTfl|-Wl4 4fcaMIU y-**wm 

i^BfcM^SftT^*. 01 12UIH1 2li;<WMIfc 
Folate. IftBJS: L*<i-6fcftt-»t:3BJP Lfc 
[00 11] HI ltjj^iat. rt»HIB54W<i-t 
2**J«*lHt=2SiSJiJ{=««S*i-CV^. ft9K5 3t 



i o . i*isst3iss5 4 wt*W8as*u. .an xum 
nmmmmtfmztix^ztf. mmam 

iis 01 O-CSLfcfcWfcHtra*. 
[00 12] 2gfflMtfc-r4;rfcfcJ:'J. V on 1tjE£± 
If. AMiettfctCSttfnELT»4. 01 2(C2 

[slB5:ffM-fl>PMg*£6 lo-fflfcHiNSxt?*^ 
*;Wi6 2**KltS>iiTV>*fci:i>fc. lONSxt? 
*5"-wW| 6 2tf5*SB«fctt«>xA'i:5r* PiSM 6 
3«St (0T<i2ffl) R*tfcfltV>4. PMJ£ 

otPNg^^-M5 1, 5 2)*«JBjft:5fU. 
[ 0 0 1 3 ] _hie#PMffif*16 3 1 PMJfciWl 
6 3 fcOHCttf-v+A* V- v-*-fc tTcOPM*« 
ttH6 5*«WtMlTV%4. IC9PS#?Stfct*«6 5<i 

U -tS>TW4PSfflK6 lfcJMLtn*. 
[ 0 0 1 4 ] ±IBPSS«6 lO-ffiilSlWWi 
ZBHfci^ 'J 3 y|R 6 6 4*BKtfc*iTH* . i <T>ZM\tts 
U a y®6 6 coJifBPM&fiJl 6 3 Stf NSjfettl 6 4 

\zmstix^h. 

[0015] rcOitel. Zrxr&A t- Y 5 1 , 5 2(i 

^cor-f *- H 5 1 CO* V- K«S 6 8 AiflgBEIS&cofl 
^5 3li«M§il. Wicoy-<i*-Y5 2<7>7;-V 

[0016] 

i^^tctpt^isffl] mmw: 

4 . 5835 "9- 6 , TOiJf#M»fi5its8 , «ISH9 , 

1 1 , TO"j«$iJW«fii§ 1 2 , s 1 3 

fit 9 v f - v r^ftOBKS^A^St'fc & . 
[0017] (l)fiim4ISS4, «i 5 a 

fts^i 3&immmmi5$mmm»£ 
mm^nx^z. zomzmM >¥-yyx% 

IttMHcJ: 1 ), «MHKA!i)A«T«>fS^«E«Ufltt 
^*>. «S*ffiJJUi^#*ai*-r4!t«>. «*M<0J: 

4U fl»aWBt»B»W«**. 
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[0018] ( 2 ) tizmnmmzm&tmi 
< . mmmttmm&hh o . mm 
mmtmmiiamm&mti z t ax-m^. 

[0 0 19] (3) t&wh^ys/ztz&m 
til. flUBB-rii, ***fB«a«M y x * *«« 

-ts^ka*^ «v*«5w*iwiD§:h.*fc, lasj-^t 

3*V*B93i««««tiilft. ICWftWRKKsflr 
i. 

[ 0 0 2 0 ] ot. **mcisiw«iififL 

OUT. Hl3Jai»tlBv^TSW&. tt»tt«0 
[0021] ill 3 (a) , (b) tt % 01 OfctSJt* 

wBtftsi/u**. mioiz^tiotmmm&izn 
vvc. I coBM. 9tttf£4U:l;:&B3*rC»*Bft 

[00 2 2] &t. ICWfflS^^J^&JROffiu 

n*t h y y vx 9 m> t % hms. v on +wms. v cc 

i 9BkYjK>»B«v l #fg^|g4 4 icBfflftfct k . 

NMOSb?Vi/Xi'42K»i. 013 (a)Cffi 
3t. ^3i--HWSnTO[I* , SHiT, MHaBtti 
BSWSHvf, rt*HH4 5(i«i!3fL4. SWKV« 
BatEBt. 013 (b) tScfist. -v on OT 

comm^ME v 2 ' ^md?*.* t . k 5 y ; jx 9 a 3 

[00 23] ZZX\ £1\ mm.<?>%mzr>\vz EIS8 

*. jyytf&mixm&ib&i&yfifflzti'zti 

9. I caj*«?t{±«ji«E* J EPiD$ixS. 01 0(7} 
rt«EB4 5fcL W*tf, 09<Offi3t^ti1©S54. 
Ut®!5*-*6. ^5^13. &fcfcBg{§t!N3£B 
SSI 53&««S-f&. fif»4 4fcHat<ffiV cc *tEMP 
U SEBiHI-ttfltttifc. N9i^**4 2Cli. 
013 ( a ) ©^77Kj£* W43MWWE4 636*93 
Jlrt-4. Wffl««ESfi* t V 9n J3[TT*<itf, h^S* 

x*4 2t«j^B85tt(ii:/,£SEh.i\ 

A«k3:l>k. b 5*^**4 2fc«fiS#»»fcffi 
B*BB4 7a«*u iTOBBoaUjBBBBfcBBl 
■caj^#Sr£4*i. ;«ia^ft#^tiJOT. 
«iEIB<0*a»^A**BBU/h8v^it>. V on IilTW 
*ESRT*<h £*ttfifc/,i™k$:<!>*v^ 0 



fflHflHctJv^xtt, ftasa^iHflBBfcfcsw-c. # 

AAjST, A-fTX«£E+lV|Wfc«*^rtt, KJaiS 

mE«twiL?i>. fiaiifflBtia«0FF-cft4fc 

WnPfc. GaAsFETWi^jrf^ri/vygyl 
cO*^T{i, 013(b) |c*T idfc, ft^St»« 
1EV3' tfEPJnL. *B*^* { S»tS t . b^V 
^4 3 tti . V 3 ' £ 4 8 #9* 

BBttlffiy-v^jaTC **ltf, 
4 3ti«E&mffiififcA,i:-m'f. «*6«**>«rt 

[00 24] W>U «EE*«-V 0I1 *aiT^BBfc4 

st. n 7 y vx 9 4 3 caj ttm%Hhmm,m 
9imti* mmmxmmmizmsiixxm^ 
mutt. ?j)mmz.m*mtui. fmwvs* 

liBBSfu 1 4 £*i*»l/CBJ0tt 

B. atflWSBfcHSW'oo^ 3}- h'SSBSiut h 5 
V^^««»IUB*lSytTV>4*>^"C*4. iOPIB 

BJltSSRU, V 0B ft±»fnWBBMWW'<*Rfl 

m^0i i»2a««ofiaiig»T*i. a 

MSBktSifcKiO. B4»B*«l!«l8#i, B«dR 
Btt««fl:liBB8n4. 

[0 0 25] b*»Urt*fc. dcOflfit-CJif-^^^b 
v^-^PiaaWKOjf At± 0.01 2^7 0TW 

feHl4T*t. 'JX^t±)iB*l»J^E«ffit', BE 
*<fi^kStt. «S* { {IkAk-85ix-f. 9->ytyfflt 

HSST'ii. BBaw^BBET^-yjJ-yttBKftfiifc 
* { J>0, in*IHW4t(4BBBfc L«rWU«rfe4 

w zcotztb. m&covyyisxmmx'iimitimi 

W ?f>t. 01OiO«tot, gmt^WMlzfofr^X 
BaUWiiBBTti. I COBB. ««!* { K^iiTV^ 
*fc*ttRBttvv&*. I C 3 5«B4ft«BB')av^»fc 
StBBLfcB^. «BBB«Bttlt«rV^A(»&. 
Bitf, IC*t70-r-fy/«®-C'. S!«1*S|BSC«SS 
■CV ce t1i#B4 4»Htr5^ ( + ) . 

(-) oBfin^t^k-r^k. fi-f^iov>fi-xffli 

4»fe7-9^W»V cc (ij»BEk*0fiSBEIBfc«iaiia 
fi*v». W*>, Vcct«LT^B«SlfcB<, ±#=5r 
*«»BB(=J:-9TrtBHB* , B«*#i6»n* t ft4. 
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T* 6»TO^»EI»felr^6*(Blgffl<0iNli«fc 
[0026] 49fc«e>tt0gfta. SUSHIS (£tr+ 

[0027] *J|BBtf5flfi«0B«(±, SiHiSHKoll^lt 
aUfflWt*<t§ « i Oft v «tmS£«tftfi?t:* 

[00283 *S^Jb££i$>tffc*<0«a*5aWiJR 
[0029] 

[00 3 0] (l) I co+lflMHRffaiilK (MS 

4. ±e«ngnu. icBtoav^fc^t** 

«^ffittfcl»bS>1\ I C 0B«lRt4^ 
SEffiSH t fo*»-> T «wm £ * 2 oftfflll 

m^mmtttth. set. m®m<?>y4*- 

mmsxm^ ( ^ F&tt Lfc b 5 y xx? > fg£ 
ttmitzmmx-hi. 

1 0 0 3 1 ] ±E ( 1 ) <0#&t i*Uf , ( a ) 
IE • fl«fW«fcjB^4rt»|ilB^ff««lWil»±'C 

[0032] ( b ) m^mmmmmmm^ 



•f4C: 4. 

[0 03 3] (c) h?y^^li-eii-Wl«SWiaffi 
[00343 ( d ) ffiEi&8^&l*l3®BcOAai:>]& 

z3*mmm®.Lxh&zbfrt>. 

<&<K K»WilJ»Oll3B1»fl*ft*ftS*Sf<«r 
4 0 

[0035] 

jiKHH«*i*fcWiw-*. wftcommmmz 
mmhtz^^m^h^x. m-mm^ti^t 

[0036] (£t&g!B 1)01 7M07 HPMMW)- 

4. 

[0037] *£SBgffi 1 Tli, flWfUliMOfl^Ui 

[0 0 38] zco-fu >y ?w&. m9tnm£.T>7"t 
itfaru?t 2ZiYiximtim%k. gft& 

v^-x^yb*t^$;h.4kco-c*>4. 
[0039] Sfimii. 7>-f"M, fari/?D-2t: 

^i]#$ijffl)fiiiig8, ixn»9«)n»ns^i« 
[0040] i*«^ti. flni i . ™nif«i»iiwi 

SI 2, iMflSdf-tl 3, Ay^U7^;^14. iM 
^IfflrgWMBSl 5. Sffi^tiS^l 6. fark?t2 
trtj^UTUSA'yhV^^-f^^l 7, 

^K-z^vvizmmtii. tn. mm9MF$m 

Ss 1 H4VC018*»6AAt4«»i^fcJ:»)JM» 

vco 1 9*>wssMf ti ijfflaawejftsfi 1 

[0041] ryft i TSBS*utfi# («tt) io 
«, s^co^-^TiiMPi^tLt^-x/^Hta 

mmTx-MwrnztixTyri- 1 *>fe«« i o t 

ixmZHZ. 7^^-l^St«S*tftWl0ft 
1 TWW*«9 1 0 tt. «^HT, 1 G H z 
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?mm%9^mi lmx-amm^m^m 
[0042] *mmm 1 -m. n 5 tfe^-cnnt-H 

1 C^-7 7-2 5fcttrt*E!»fc IT. <BE3MttH4, 
«lS*-9-6. TOW#SWJflsS8, tKH!99. vc 

o 1 s . ssassi 1 1 , immmmmm 12, m$ 
*tn 3 , mammuu 1 5 a# vc o 1 9#*y u 

[00 4 3]*W*ICf-77 , 2 5OAa»«»fctt, 
IS 1 0 V*»fe» 1 0 0 Vte&J«*** « < 3E • fl*>» 

#f LTtt^-f *- KWILfc ^-offiffl-f 

[00443 KR«a<0fiyillW2 614. 
4. 9M5*-?6&t^N»J|NNKl 5£0Aaj^SB 
iT35H1HiJff4MHI80AAffA-. SSflS^l 3 

«)Hj*»a'fc*<i«i»ft<!.nTv^. -grimes 

itiftWfthtiX^l. at. 

l4£#^L&*^IftBftS. 
[0 04 5] ^S«Jt<^SHIK26{4. Hiatf02 
tc, rt*lllK2 9(C^3*lS1I^tt3 0fc 

3 1 mm®. S2t nm&mmny* 

KMMLTflWUttiT^*. Hl(cjR1-Vttrt»E» 

2 9^7Jjft6W4m*«*C**)» fl^H3 0^M 
Trt»@]K2 9^A#**Wi. rt«0»2 9*»6flj* 
3*1*. 

[0046]#SflfJt^fiSaiHSS26<4. H2C*fJ: 

T©0)/k- NTS»£#SaU8S l ^MlHlKA 
fc. B«3 0*»6««|3 2Crt*»->T©«*-hT 
«^^682*0fi«[IIBBi:, <3*«3 Oft^ttH 
K3 1 fcfo*^T®OA'-bT^#SHt4S3««iI 
0»Ci:. »W3 2*»6«-WI3 0fcrtl4»->T«^ 
-NTmffi* i WL?»m40ffi-Sls]?&Dt^^-t2>„ mi 
O^-SHS&A t « 2 cOfi^HBSB liAomSlfc i 4 1*1 

asass 2 9 oNMsmmk. i . « 3 «»»e»c t « 

4<0«illIlttDt4E<0»«at:J:6rt»[lI»2 9<DfM 

[oo4 7]flans»twE-f*r-f*-ptt. 



SrvUdtcSr-jTUS. 

5 h7^W 12 11-12 1 n*KWt««Lfc^ 
(4. 3V?;?£l$>v cc («SBK3 1 ) fc«f«U x$ 
I«h7y^^i2inji. -av^^^mWiVvy 

^^«lSy?l:l«U X$>y**li^*3 0fc« 

art*. 2aa*»t (n-D mv&vjyi;*? 

Sffijtfc^oT^S. 

[00493 ffS4<OftaH!8&Dt4. V^-filt^-^hx 

$ ;9*m.®Lxyi *- Ym&ztitzmtwu x- 

5 b 7 V^X? 1 2 2 1 - 1 2 2 mfciKPIfcSBRLfc* 

{4. 3^*M»»3 0fci«u xsv^sraao 

h5yy^^<03^^fc:«NSM-4. mSBoh^yj; 
X?12 2mli, nl^^gqg^b^yv^OXS 
»^KWU x?./^^^ (SE«3 2) ££ 

t4. SL'^^SrfflgKOh^V^^XSv^tSae 

u x*v9mmhyyi;x?cr>a^7?mmt 

[0050 3 I^iotdLT. ^jifclHJtg^ih^y 
^12 1 lfr&h?^** 1 2 1 n<DV on £ft< 
•f&£fcfcJ:D. rt»0tt29*>Bra-*-4»fWlET' 
«4. hyy : JX?$:*7tlX. USESrStS^v^t-f 
4. H*t:/5>'b't:ISBW4h?>'^^122 1*» 
<>12 2m?)-V on £fi<-r&C:£{C c fc'9. PWI!»2 
90KfrM-r4il#«BET-{4. b^yi^X^fc^i: L 

[00513ml coffi^tniss At4 . m s co&m®m 
-vx'B&ztix^z. mim.mmA&, % 

i®V cc (««ML3 1 ) fcS^«3 OH^Wffi^MIUSSSr 
1f^;-ri>MOSh5y>'*x^i23ik. ;«0MOSb 

5^yx^ 1231 imm.3 oiat«N»s*i&a»<o 

sUX-yYyyitXfl 24 1-1 24 i fcfr&fc 
4. ±Mhyy-y^ 1 24 1~ 1 24 i tttvfiK,* 

cB?ijfc:«*s*i. zftx-mmmzK^x^z. mo 
s h 1 2 3 1 tiHM y%vm3 1 

L. V-XZlftgcohyy-sX? 1241 <0xS- 
{Cg^t. y-b*«Jfi«3 2t««LT^4. 1»S 
cr>h?yi;z? 124 l<03l/j5'^i4SS<0h7>'^ 
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124 Hi. x$-y*£ (i-l)m<QV7>iSA? 
*>3U?*fc««U 3W**H#*3 0fcS«l,T 
Hi. 29mt*H» (i-1) m^hyyi^X^ii, 

V ? ? 5 ftgto K7V»?mS7^ WSBW i M» 
tCfcoT^*. £2cO£tIII]i&Btt s ^4c0ft-gH)gSD 

cm jii trot t>h . MEemm t m%m&cr> ?<\ 

*-b*TJftftS;»VO>*. BP*>, JB2«»a0»Btt. 
li^tt3 0t«EJe«3 2 i^yVY) IBfc. <-XtJ 
5 * £^ *- h*!^l^Eflfc#8S8KLfc*ft 
WWjK-?b9yj;^^l 251-1 25kfc. ±12 
h9V5>**l 2 5k<Z>3I^*fc«ttK3 2fi!IC«« 
Lfc»Efi«[llft£«Mt*4MO S YyVVX? 1 2 6 
lfrMroTH*. MOShyyVXfl26U±VU 

*£«ift«3 2te*«l/0*&. 
[00 5 2) £<9i34r«*»«i*0R2 6fc*iVvc. 
*»*iCf- y r2 5«K»)»v*IWU ico«B 

« i <?)ftmmAW%2cD®mmBii yyyyx? 

iihyyitxt-ffllMtbl, ?A*-Yb LxmM 

[00 5 33 02^^ Wi(V C c) . **(GN 

d) , mm(s) nmM&t. **>b*mmc, 

mos h yyi?xMm\ WtX&frfrl i t fc J: 0 . 
>t>"*-X*-4fctt. V-X7t nvti 

anctswc o . Aas0S§ 2 9 t^inac 

?1221~122m, h^yi^? 1 24 1-1 24 

SBifetftV^ r-^yi^l 21 1-121 nkV cc 

+V 0B xnMttT<r)9E.TbtimyL&\ 

fc, h7yyX? 1 26 Ui^^f-^-^jBiSI*^ 

10 0 5 4] J»2-f i^EE^flO^Ut. b 5 yVX9 
1251-125k, h5>-^^1211~121n 
WWUTXk+ch. b5yy'X^122 1-12 2m 

1 2 3 1 t^awaEfi*^. iL<mE 

[0 0 5 5] Ztlt>W X-yhy y ; JX9ii. 06 

*tt> y 'J 3 vf 7 2 IKZHty 'J 3 yf 7 3 « ± o 
**ft8*MM^Tfl^*l4SOI (Silicon on Insul 
alOT)3HE7 l*XK#|RSiVO>6. so I*R7 1 



±CttNSxe*d r S^rt'*7 4i(^JS«VO>S. _h 
IBNSxtf?* 4 {CfiifflRWtJiSSRO^ 

W»rttJ4l6IS*7 5*«*«S*lT^6. «Utf. JJE 
SIKtiC VD (Chemical Vapor Deposition) *ffitj: 

5tir>TH*ilfcNS[xt^^i/^;H7 4««tt« 

[00 56] ±Ktt»*75fc:j:->TH*iifcNaxtf 
is+A'M 7 4 OSJMMi-tli PMfeiStJl 7 6 

4«WW*lCttNfiSaMI7 7. 8 3*^B£SilTV^ 
4. TT^Ktt^av^^HWkLTfitfflSa*. JJE 

pauiki 7 6<oaiaw»-fc»tt feitfcNaffiiMis 3 

[0057] ifc, ±gNaitj'#y^H7 4 > 16 
Htt7 5, PSi£iyi7 6, N®ffi»rt7 7fttf8 3± 

fctt. -mti'V^ymi &m&zixx^hbbi> 

±ISxS -y * • ^-x ■ 3V^^1Rttt:»lB^S- 
««ZBHk^ U n y 1 7 8 1 iPftsaftT ayttVIUz 
&-5TU4, *LT, Clii&3V*7r-?lfc*triR«fc: 

AoTWitf, 3V??m®8 0, ^-xmffi81, x 

S-y*WS8 2iWBS3;h.4. 

[0058] ZVXoizLX. -KHkS'U3V«7 3a 

TUft. B6-CU. xS 7 ^«fii8 2t'<-X«g8 1 

9ij««LT«iIIlIBS«lft't4. KLhs A^-5h7 
yS^tWfcU:**. M0SFET£fff£-t4%£T' 

iRauowswiMMHiifiBi ( r>f v v-^ a y«3t) 

^X^123 1"C«JSS*lT^6. MOShyy^'X 
^123 1ttHWyfeWBl3 1C««L. V-^^ 
ffl'9H3 0(=flKU y-h*«Jtli3 2t:«a«LTV^ 

!.„ 

[0059] ^20«ail!»Btt, 9SE«MI[sl»««i£ 

l-SMOSb^y^^l M 
OSh 7 y^l 2 6 lttHH >Sr<i#«3 0t:« 
ML, V-^^««S»3 2K:jaaLrvM.. 
[0060] JB3<0flMIIB*CI4yM *-5h5y^ 
?121 lTflt&Stl-O^. h7y^5-1211li 

3u^^^miiiH3 1 tzmti. xs y^s«-fta3 0 

[0 06 1]m4cDfta@S&Dtt. A«-7h5y^' 
X^l 2 2 lTHlftSilTV^. f5yv ; X?122 1 
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[0062] zn-mm®»27 iis&fm&a 
mm 2 6 1 mmtziE ■ mmmizxz mm® 2 

1 0 0 6 3 ] ftftffloj: ■} AfWpSriaiHIIAffK: 
oivciffltft. ^MMfiSMfHSS^BiCMOS 
■CUDSt* k # KJMWntC* 4.03 (cflgflsllft k L 

*t. #TH4ilfe**9 0*', fflB9tt*4«>fc I C 
rc^08S9 5a^9 6Ji-en-f/l 

VbfcWE&EMniLT. hy 
I.h7y^92a-92i(l 06 KjpLJtfltit*' 

^r^^t«TWWEfcHl;3V3&t8iJn8*i*. fiB 
®i&?> h- 9 9tf 9 2 a CO l g LAHC&Uk f h 

3 u ? 9m- 9 4 #«8ce 3 vfrhtimmzmto 
x«38aw«iifcLT. mmmmxm^m^ 

v^ttKUfc. JJE««lllKift«W43Fffl«ffcft, gift 
*5W* 9SH§ JVC fc , HKOfiSto*** 4 J: 3 Lfc . 

[ 0 0 6 4 ] 04 (CfiEHIi|ftomilCtfiRt & h 5 y 

t. H*»fe»B6*«Sr J: a fc. 1 SfiWSE«*»4> 3fSifi?iJ 
«^kt4k. 1 dBffilBjStt-1 5dBm*»fe-8d 

OSaniiSkit^-CiS^L. «S»WH««1B±/hS 
v\ +Hffl«aSFllf<0lilHH±fflS«R4*ftv^*K.- «*<0 

fcLLtt. x.yj\yz*yhmcohyyisx9<oitij) 

A&Htltltf, GaAsFET»Jt3£, T4 7*l"y 



HSftl.CkKfr'}. R«tlWPtt3^ft"tS. *«t 
x?fc*a^fcl^fiWEW*. 7dJ«cfcWt*£ 

ttfmx-bh. &±<oxo^ yyvvxtwsm. 

tt. (WS&^tWt^ ldBEM£BS«C J: 
[0065] *£te8JB 1 O^tt^lIlftgXtt. a 
[0066] { 1 ) ¥*#^EHilif fcfeV >T . m 

mm2 6 m.\ft>tix^z> z t &ie ■ jtaff 

mm2 itmvhtix^hztfrbiL- %<mm% 
[ o o 6 7 ] «rit, -tifroj: a fc . Siaisiiiraco^a 

^fjmmB^i ovfr4*i oovr, 

W*J:'3«rttv4B«£EriMM-6 I CJ: mihMz 

n^max-hh. v on ^±^;k^±i»i) 

[0068] ( 2 > ffiHWtktt^)4S-^|IIK 2 9 OftA 
Wit^Cik^T^S. 

[0 0 6 9] (3) VyytJAjHtZtlZtlVSmizm 

BztiKvmftmmzBfitztix \^ztt^. mm 

<7)£o%hyyy'x?z.mmzXiyJ v*?m± 
tZZttfX'ZZ. 

[0 070] (4)^m^mStm^29cr>Xtii 

jimizmhrnma. *- h 5 
v^9^mmemxxhhz^t>. mEmm* 

[0 07 1] (5)JJB«J:3C, 2W8««illiIB, 

bb*>. *ai«iofiiBiii»2 6av-a<o«fiig»2 7 
twswtmiii i k s . 

[0072] (^SW«2 ) H8tt*ttlft9fla#ai0B 
ft*t. *5aBB»2*401t:*t±MBBJBl^ 
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FETfcUti<7rt'£5. MOSFETW-htV- 
[ 0 0 7 3 ] m 1 WffiSSmS&Ati. HjgH3 1 fc^H 

3 o mt;:jf E&aiiii»£ m&tt mos fet ihyy 

: JXf) 433 1 t, ^WMOSFET ( hy>i?X 
?) 4 33 1im^3 0fS3£Jg^§ix6«£SWMOS 
FET4 34 1-4 34 i t g52<7)&aHlB 

£MSWMOSFET (Y?> : JX?) 4351-43 
5kt, ±EMOSFET4 3 5kia*LfcS}ffR|!ll| 
BfcHlftf 4MOSFET ( hJy'JX?) 436 1*- 

l&cDMOSFET ( Vyy-JX?) 43 1 1-43 1 n 

■at* s *vo . *4 cnm.m d is . wmm $ *i 

fcftScoMOSFET (Yy>'J^9) 4321-43 
2mT«M«5;h.TV*. 

[0074] ;Oct 0 ZmfoCVZffim C0&M®& 2 6 
fcJ3V^Tfc±BOW«l fcfWWcE • S^imSltlB 
PgfliUft 2 9 wumwitHnht « i t 

s. 

[0075] ia±*W#tlc J: ^T=SrS*ut3MB *mM 
[0076] jy±^BJT(i±i LT*«9J#t J: 

s. 

[0077] 

imvmi *mz&^xM7P2tiim<Do*>{m. 
mi><7>i l z£ix®t,ti?>y)%t:ismzwmiu2. t 
iftDtn*)X'b&. 

( i ) *%mzitui. ^%mffit*mmmm 

^Ltzvy^-yric^a^x. wmiam&tm? 

sft^flMBWtwt* - 1 x\ wmmwrt: < % 
o . ti^v on w±tfw\w*fflm<H£tt.m}kX'* 

[0078] (2)*Jfc, i<0i5fclf-yriCrt« 

D fc* -y TftX'&mmcr) h-5HVmt>b% <X'£ 
< 3 ) Uibn t -3 fc LT I C^*<o»««fcS«-4flS» 
[0079] (4)iE-jiO#t«T<>IC*fl@8tff 



arc* 4» wwM«iiiBs**ti*g»amffl^ii^ 

[0080] ( 5 ) mam (■&ts*m%mo® 
m mmmmmmmwmmm^mx^m 

[0081] ( 6 ) itmm^m.m.r/mzgft 
zit&zk v%\m#mmiz&ixtemMmm<vm 

imi ] wjco-^mw (mmi ) 
MHuaRioitzjsit h mmizmz-ii t tih 
m^i-mmxbz. 

[02] mmmcoiE ■ mnnMizmm-rmm 

[03] immmzmmt ixmrncm 

&A,tm&®x'$>$>. 

[04 ] ±wttmv>m®v3t)i. 

[05 ] *mmm 1 ^^f^«@s&sis£ffi*2^ 

[06] ±fE^**«@ffiS«tfe(tS{RgHIISS'« 

[08 ] *m^m^mmm (»S2 > 

iW*^IIIiaai»rtl»llIBtfi*a4iiifi»li]»* 

[09] ^^^*m«@8^i[iSriiA^7tfiaaii 

[01 0] ftKOffBlilBt^lllJa^ftt. 

[0ii] mnm&mmzttmmx'hz. 

[012] fiaE<oftH@BW:ffl^4 h^y^^aut* 
^•f^WWH0T'fcl> o 

[013] m$k<7>m®mzm^z>hy>i;x?<?fflft 

[0 1 4 ] 1M U X^««ttl6fHraftwiTft*BffC 

l-rv-f-t, 2-fa7i/?t 1 3-^y^«7-f 
4-HfflMlt, 5"*VY>*X-7 4M* 6 

mmms. 9-mm. io-mm(s^) . 11- 

1 2-^BEMfMMWWHI. 1 

-t, i4-KyK;u7^^. 15-mmmwm 

18, 1 9 - VC (X 2 0 ■ ■ «ffi!IB ( #«Sc*ft»[l] 

B) . 2 5-***ic?-v7\ 2 6-mmcom 

BR. 2 7-— gc^a@B. 2 9-rt»HI», 3 0- 
fi-^H, 3 1-1M, 3 2-«m 4 1-fiEHH 
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K. 4 2-NM0Sh7>-^^ (h?yy*^) . 4 
3-NMOSf9>^^ ( h^y^Ar?) , 44-ft 

45-Asian. 4 6-wbwee, 4 7-jwa 
wat. 4 8-jmiwe, 4 9-xmnit. 51. 

5 2-^*-h\ 5 3-flTWL 5 4-rt»HIB. 5 
61-PSfflK, 6 2-N2x^*^ 

6 3-PMffittl, 6 4-NSJ£ttl. 6 5-P 
SHHKISSML 6 6-ZWkVy3^||, 6 7-7*5 

6 8-*y-HtB, 6 9-7V-MM. 7 
0-1M 7 1-SOISS. 7 2-y'j3y 

8t, 7 3-ZK-fb>-U3yJi, 74-NlxWyt 

7 5 76-Pajfiftl. 7 7-NSfe 
ftl, 7 8-Zif^UrjyJi, 7 9-WL 8 0-3 



8 3-NSJfiftl. 9 0-Bft. 9 1-fiWCflft. 9 2 
a-9 2i »^-f*-M^3*lfcA4#-5h5ys; 

9 3->7yy'^, 9 5 -A 

ftS&lilft. 9 1211-12 1 

n, 1221— 122m, 1241-1241, 125 
l-12 5k-^*-l««|S<vfef9y^5' (>< 
^-^h^^X^), 1 23 1, 1 26 1-MOS 

byyisx? m&&mm) . 4311-4310, 

4321-432m, 4341-434i, 4351- 
43 5k-r-f*-Hte»S*lfch5y^^ (MOS 
FET) „ 4 331, 436 l-MOSh5yy^ 
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